Abnormalities of the der(12)t(12;21) in ETV6-RUNX1 acute lymphoblastic leukemia.
ETV6-RUNX1 fusion [t(12;21)(p13;q22)] occurs in 25% of childhood B-cell precursor acute lymphoblastic leukemia (BCP-ALL) and is associated with a favorable outcome. Additional abnormalities involving der(21)t(12;21) and nonrearranged chromosome 12 are well characterized but aberrations involving the der(12)t(12;21) have rarely been described. Herein, we describe two novel abnormalities affecting the der(12)t(12;21): a deletion (20/247, 8%) and duplication (10/247, 4%). All 30 patients were under 10 years of age, had a median white blood count of 12.4 × 10(9)/L and 19.2 × 10(9)/L, respectively, with a good outcome. Deletions of der(12)t(12;21) on both sides of the breakpoint were confirmed and mapped: centromeric (12p11.21-12p13.2) and telomeric (21q22.12-21q22.3). The size of these deletions extended from 0.4-13.4 to 0.8-2.5 Mb, respectively. The centromeric deletion encompassed the following genes: LRP6, BCL2L14, DUSP16, CREBL2, and CDKN1B. We postulate that this deletion occurs at the same time as the translocation because it was present in all ETV6-RUNX1-positive cells. A second abnormality representing duplication of the reciprocal RUNX1-ETV6 fusion gene was a secondary event, which we hypothesize arose through mitotic recombination errors. This led to the formation of the following chromosome: der(12)(21qter→21q22.12::12p13.2-12p12.3::12p12.3→12qter). Both abnormalities affect the reciprocal RUNX1-ETV6 fusion product which could either eliminate or amplify its expression and thus contribute to leukemogenesis. However, other consequences such as haploinsufficiency of tumor suppressor genes and amplification of oncogenes could also be driving forces behind these aberrations. In conclusion, this study has defined novel abnormalities in ETV6-RUNX1 BCP-ALL, which implicate new genes involved in leukemogenesis.